The success of nature-based tourism destinations depends on the sustainable use of common pool resources (CPRs). More often than not, tourism demands compete for these resources, exerting pressure on them, resulting in decline of the CPRs. Managing tourism and environmental resources has become extremely important, but also more complex, as the interests of different stakeholders are intertwined across international, national, and local levels. Hence, this study aimed to investigate how stakeholder groups perceive the issues relating to the environment using Yakushima Island, Japan for a case study. Quantitative data were collected by administering a questionnaire to residents and tourism practitioners, while qualitative data were gathered through semi-structured interviews conducted with organizations involved with tourism and environmental management in Yakushima. The study reveals that the underlying environmental issues in Yakushima result from an increase in tourists and controversial management of deer populations. Both residents and tourism practitioners indicated that more trash in the community was the most significant impact of tourism on the environment. Some perceptions were contradictory. Management authorities noted an increase in the deer population, which needs to be controlled to prevent damage to natural vegetation. Most tour guides reported a decrease in the sighting of deer along hiking trails, frustrating the genuine expectations of the tourist. The connection of the deer issue to tourism turned out to be very complex, as an overabundance of deer endangers parts of the vegetation tourists come to enjoy, while at the same time deer are an important part of the tourists' experience. Different perceptions on deer by different stakeholders add to this complexity, which needs to be taken into consideration for proper management of tourists and deer in the future.
Introduction
Nature-based tourism (NBT) is one of the fastest growing tourism sectors [1, 2] . As the popularity increases and tourism activities exert a number of pressures on the natural environment on which NBT relies, many destinations face challenges in sustaining their ecological resources [2, 3] . Often, the majority of such resources are considered to be common pool resources (CPRs) [4] , meaning they are no one's personal resources, but instead are everyone's shared resources. Thus, exploitation of these resources can generate conflicts if one's short-term interests do not match with the long-term interests of another party [5] . attraction of the island is hiking to Jomonsugi, the island's oldest Yakusugi. Although seasonal, sea turtle viewing is another popular activity during summer. Like many other NBT destinations, an increase in the number of tourists has generated several issues in Yakushima: congestion around Jomonsugi, which harmed the tree itself; disposal of sewage from toilets in mountain areas [35] ; resource overuse in the mountain areas, resulting in trampling and damage of vegetation [36, 37] . In Yakushima, people also compete with wildlife such as the Yaku sika deer (Cervus nippon yakushimae) over the use of CPRs. Although the Yaku sika deer constitutes an attraction for the tourist, an overabundance of Yaku sika deer causes heavy damage to the natural vegetation and the failure of vegetation to regenerate [38, 39] , while also harming agricultural production.
Due to the adverse influences of tourism and deer population increases on the natural environment of Yakushima, efforts have been made in managing both issues. However, balancing tourism and environmental management in Yakushima has become a great challenge as the interests of different stakeholders are intertwined across international, national, and local levels. Despite the emphasis placed on comparing the perception of multiple stakeholders in NBT, there has been no such research in Yakushima. Prior studies in Yakushima have focused on perceptions of individual stakeholder groups such as residents [40] [41] [42] , tourists [43, 44] , and people involved in tourism businesses [45] . Therefore, the purpose of this study was to examine the environmental issues in Yakushima by focusing on perceptions of multiple stakeholders: residents, tourism practitioners, and management organizations.
Another point missing from the existing research in Yakushima is contextualization of the environmental issues. As we explained, understanding what a certain NBT destination has undergone is an important step in providing a better insight into why people perceive particular environmental issues the way they do. Hence, this research first reviews the past environmental issues in Yakushima using reports, the scientific literature and national media over the last 20 years, covering the period of tourism growth and stabilization. Then, we explore stakeholders' perceptions of the environment in Yakushima by using both quantitative and qualitative approaches. The mixed method approach was adapted because: (a) Yakushima's perception studies have relied heavily on a quantitative approach; and (b) while the quantitative approach has its own strength, it falls short in understanding in depth about stakeholders' perception. It is expected that the results of this study will contribute to providing insights into perceptions of multiple stakeholders about environmental issues occurring at NBT destinations due to competition for the use of CPRs between humans and nature.
Materials and Methods
Yakushima Island is a subtropical island located in Kagoshima Prefecture, in the southern part of Japan. It has an area of 504.88 km 2 , with about 80% of its area covered by forest protected under several conservation legislations such as, National forest, Yakushima National Park, Biosphere Reserve, Wilderness Area, Forest Ecosystem Reserve and World Natural Heritage Site [46] (Figure 1 ). The island consists of 24 communities and a relatively stable population of around 13,000 inhabitants.
This study adopted a mixed methodological approach including quantitative and qualitative techniques for the data collection. It also took a longitudinal approach by analyzing scientific papers and media reports on environmental issues in Yakushima over several years. Finally, we combined results of fieldwork research conducted by the three authors between 2015 and 2017 and extracted results connected to environmental issues and their perceptions that have not been published before. Through this method, it was possible to cover the perceptions of multiple stakeholders.
The quantitative survey based on a questionnaire, was used to examine the perceptions of residents and tourism practitioners about the impacts of tourism on the environment. The questionnaire administered to both residents and tourism practitioners comprised four main sections, from which two were analyzed and presented in the current paper. The first section included questions on socio-demographic characteristics of respondents. The second section focused on respondents' perceptions towards the impacts of tourism using 20 items measured on a five-point Likert scale (1-strongly disagree to 5-strongly agree), out of which 6 items relating to environmental impacts were Environments 2019, 6, 93 4 of 15 used for this paper. A purposive sampling technique was used to select the seven communities for this study based on the level of tourism activities. The seven communities selected are Miyanoura, Koseda, Anbo, Onoaida, Hirauch, Kurio, and Nagata. The tourism practitioners' questionnaire was administered in June 2015, while the resident survey was carried out between August and November 2015. Using the membership list of tourism businesses registered with Yakushima Tourism Association as of 2015, a total of 150 businesses in the seven communities were randomly selected. Residents were selected using systematic random sampling, by selecting all houses in streets chosen randomly from the street map coordinates. A total of 800 questionnaires with a return self-addressed envelope were distributed. A total of 114 tourism questionnaires were returned, indicating a response rate of around 76%, and 197 resident questionnaires were properly filled and returned, accounting for 24.75%.
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The quantitative data was analyzed using descriptive statistical analysis, and independent t-test. The descriptive statistical analysis was used to identify the profile of the stakeholders and to determine the means and standard deviation of each of the six tourism impact items. An independent t-test was employed to compare the difference in perceptions between the residents and tourism practitioners by analyzing the significant difference between their means. For the qualitative data, the interviews were transcribed and content analysis was used to examine what interviewees were discussing.
Results

Review of Environmental Discussions on Yakushima over the Past Two Decades
More than 40 mostly Japanese scientific publications concerning tourism and environmental issues on Yakushima can be counted since World Heritage registration. Most of them covered tourism industries, especially ecotour guides, analyzed tourist flows and behavior or simply described the current situation of ecotourism on the island. Baba mentioned as early as 1997 that some residents reported negative influences of tourism growth on their daily environment [40] . Several papers discussed the situation of the ecotour business as a positive example of a new local industry created through tourism [48, 49] . At the time when tourist numbers reached their peak in 2007, Shibasaki et al. and Baba for the first time pointed out problems of overuse in the mountain areas and methods to address them [36, 37] . Forbes mentioned control of the number of visitors concentrating around Jomonsugi and the disposal of sewage from huts and toilets in mountain areas as the two most persisting problems in Yakushima [35] . Okano and Matsuda emphasized that tourists are only interested in the main spots and not in the biodiversity of the island as a whole [39] . Shibasaki pointed out that there is a cycle of development that reinforces the negative effects on the environment around the popular trails [50] . To solve the problems of hikers using the forest as toilet or damaging vegetation along the trail and of congested roads and parking near the trailhead to Jomonsugi, Yakushima town created more toilets and boardwalks along the trail and introduced a shuttle bus service in combination with restrictions for private cars. This in turn led to an increase in hikers, thus putting more stress on the environment. Another tourism resource threatened by an increase in visitor numbers is the beaches where sea turtles nest in summer [35, 50] .
Both Shibasaki and Forbes pointed to complicated management structures as an important reason for these problems [35, 50] . As mentioned above, Yakushima is not only World Natural Heritage, but also designated as a National Park and a UNESCO Biosphere Reserve and Wilderness Area. As a result, a number of government agencies from the national to the local scale are involved in management but an overall concept is not present. Furthermore, both authors criticized managing agencies for prioritizing local economic interests over environmental protection. This can be exemplified from the ecotour guide industry, where attempts to create a guide registration system to control the quality of tour guide continued without success since 2006 [51] , until finally an ordinance was introduced in 2016. The new system encourages guides to receive a qualification because several merits are assigned to qualified guides, but it does not restrict the activities of guides without qualification.
If we follow the reports on environmental issues in Yakushima in the Asahi newspaper, we can see that two main issues have appeared throughout the years, albeit from different perspectives ( Table 1) . One is the number and concentration of hikers to Jomonsugi and how to manage them, and the other is the problem of toilets in the mountain areas. Due to its high degree of name recognition, Jomonsugi attracts not only the majority of hikers but also of media attention. The consistent issues in the media are how to manage tourist numbers and concentration, and how to create funds for environmental management. However, after 2016, due to the decrease in visitors, discussion shifts to better management of the tourism infrastructure in the mountains.
Impacts of Tourism on the Environment as Perceived by Residents and Tourism Practitioners
The profile of the 197 residents sampled revealed that 60% of the respondents were male and 39% of them were female. Of all the respondents, 76% were more than 50 years old, 63% were employed at the time of the study, while 26% were unemployed and others were retired and/or were working part-time. The majority of the respondents were islanders (62%) and the remaining 38% were migrants. Based on length of residency, 25% of the respondents have lived on the island since birth, 47% were I-turns (migrants from outside the island) while the remaining were U-turns (islanders who returned to Yakushima after spending time outside). Of the 114 questionnaires completed by the tourism practitioners, male and female respondents had an equal representation of 50%; 40% of the respondents were 40 years old and below. With regard to the position of the respondents at the facility, 43% were business owners, 19% were family members of the owner, 14% were managers, 9% were the managers' family member and the remaining 15% were staff of the facility. Of all the respondents, 57% were migrants. Regarding their length of residency, only 14% of the respondents have lived on the island since birth, 57% had I-turn patterns and the remaining had U-turn patterns.
Perceptions of both residents and tourism practitioners about environmental impacts of tourism were measured using 6-items on a five point Likert scale. Descriptive statistics revealed that both stakeholder groups rated highest on an increase of trash in the community and lowest on overcrowding in the community. This indicates a similarity in the direction of their perceptions. As seen in Figure 2 , increase in trash due to tourism had the highest rating, with about 60% of both groups scoring higher than 3-point. The majority of the respondents do not agree that tourism has contributed to a greater protection of the natural environment. The degree of agreement is lowest for the statement that tourism causes overcrowding in the community, with more than 90% of both groups scoring 3 points and below. seen in Figure 2 , increase in trash due to tourism had the highest rating, with about 60% of both groups scoring higher than 3-point. The majority of the respondents do not agree that tourism has contributed to a greater protection of the natural environment. The degree of agreement is lowest for the statement that tourism causes overcrowding in the community, with more than 90% of both groups scoring 3 points and below. To examine the differences in perceptions about tourism impacts between the two study groups, t-tests were conducted. Table 2 shows that both residents and tourism practitioners have similar perceptions about the impact of tourism, thus t-tests did not reveal any statistically significant differences between the responses of the two groups. The result reveals that the ratings of both groups and the impact of tourism on overcrowding in the community were the lowest in both To examine the differences in perceptions about tourism impacts between the two study groups, t-tests were conducted. Table 2 shows that both residents and tourism practitioners have similar perceptions about the impact of tourism, thus t-tests did not reveal any statistically significant differences between the responses of the two groups. The result reveals that the ratings of both groups and the impact of tourism on overcrowding in the community were the lowest in both groups (residents = 2.185, tourism practitioners = 1.955), suggesting that both groups do not believe that tourism in Yakushima is causing overcrowding in the communities. The increase of trash in the community had the highest ratings for both stakeholder groups. Note: R = Residents, TP = Tourism Practitioners, the higher the mean, the higher the level of agreement.
Perceptions of Administration about Environmental Issues Connected to Tourism
The results of the interviews are presented in Table 3 . The four organizations interviewed reiterated that the underlying environmental impacts of tourism in Yakushima were, pressure on mountain trails to Jomonsugi, vegetation trampling, and waste management including sewage. Although the residents and tourism practitioners agreed that tourism does not really cause overcrowding in the communities, the interviews and participant observation revealed that overcrowding occurs in the mountain and forest areas. Consequently, most of the negative effects of overcrowding were experienced in the forest regions, resulting in trampling on vegetation and destruction of mountain trails. The interviewees at the four organizations confirmed that the large number of tourists along the mountain trails to Jomonsugi imposed pressure on, and damage to the trails. Another problem associated with tourism in Yakushima was that many people walk outside the trail, hence trampling on the vegetation and threatening some rare species with the possibility of becoming endangered. Also, people using walking sticks/hiking poles damaged the soil structure.
The finding of the study reveals that the numbers of toilets in the mountains are not enough to match up with the number of tourists hiking up the mountains. Apart from the insufficient number of toilets in the mountains, there is also the problem of sewage treatment without contaminating the rivers and vegetation. Since the nature of Yakushima is important for its existence as a WNHS, sewage is not allowed to discharge into the sea but instead is collected and carried down the mountains by the ecotour guides during the off season for proper disposal. This is usually a strenuous process and requires a lot of funds. Despite efforts made in preventing sewage from polluting the rivers, it was discovered that wastes flow into nearby rivers during the tourism season due to the overcapacity of the tourists. An increase of garbage in the mountains as a result of increase in the number of tourists was only mentioned by one of the organizations interviewed.
The results show that striking a balance between the economic benefits of tourism and its impacts on Yakushima's environment has become a major challenge for the organizations. However, efforts are being to solve the problem of balancing the economic benefits of tourism and waste management as the future task of this organization.
In 2017, the Nature Regeneration Planning Officer on Yakushima, who represents the Kyushu 
Perceptions of Environmental Issues Connected to Deer Management
We observed contrasting views between Yakushima's deer management officials and tour guides on their perceptions toward the deer. In particular, their perspectives on whether or not the deer population is growing are polar opposites: the management officials claim it is, whereas the tour guides experience a different trend in the mountain habitat.
The deer management officials have a conflicting relationship with the deer in Yakushima Island. The interviewee at Yakushima Forest Conservation Center claimed the center is faced with the problems of managing the increase in deer population, with on-going studies to determine the number of deer that can be removed in order to create a better balance. The conflict of interests is that a high deer population density (96.7 deer/km 2 ) causes forest recession, which would threaten Yakushima's registration as a UNESCO WNHS. Thus, the deer population control is placed at utmost priority among the Yakushima's environmental management officials. To reduce the deer population, culling has been implemented. The annual goal of culling 5,000 deer was encouraged by providing subsidies to hunters.
While the deer management authority's narrative emphasized the overpopulation of deer, a majority of tour guides reported the sudden disappearance of deer from the forests. Many of them seemed confused about what is happening and why the deer they used to see on multiple occasions during the tour are now gone. For example, a male tour guide (in 2017) stated "About two years ago, a lot of deer died. I don't know the reason. Ministry of Environment officers said due to the long-lasting rain, the deer lost their physical strength and died. But I don't know the real cause. Perhaps, someone poisoned the deer. That same year, Kuchinoerabu Island had a volcanic eruption. At the end of that year to the following year, many deer died, an insane number of the deer. I used to see 30 to 40 deer going to Jomonsugi and coming back from there. Now, I only see two or three deer".
While the management officials see the increased deer population as a negative influence on tourism, tour guides find them important for tourists' experiences. Many reported that encountering the deer could be an added value for their clients. Therefore, the deer's disappearance can influence the tourist experience in Yakushima negatively. For example, a female tour guide (in 2017) stated "For tourism, the presence of the deer on the mountain is beneficial. Yesterday, my client happened to spot a deer in the distance. Probably the deer was with a foe. Before this was normal. If you go hiking, you would definitely see at least one deer. Some people would see the deer more than ten times. There were so many deer that the tour itself got distracted by them. This was normal two years ago, but now it rarely happens" (Tour guide B, Female, 2017).
In addition to the contrasting views on the deer population status, a further issue emerged concerning the approach that the management officials have implemented to decrease the deer population. One tour guide said that it is unclear for "whom" we are culling the deer.
Discussion
This study demonstrated that issues discussed in scientific papers are mainly on tourism overuse in the mountain areas and the sea turtle beaches in Yakushima. They identify complicated management structures and a lack of tourism industry control as the main culprits for this situation. However, in the media, especially Asahi newspaper-considered to be Japan's most critical newspaper-most of the discussions are focused on management of tourist numbers and funds generation for environmental management, while problems mentioned in scientific papers like the overall management structure or biodiversity as a whole are left untouched.
The results of the study indicated that there is no statistically significant difference between the perceptions of residents and practitioners about environmental impacts of tourism. Although perceptions between residents and entrepreneur have been found to vary [10] , the finding of this study is similar to those of reference [26] , and reference [52] where no statistically significant difference existed between the perceptions of residents and entrepreneurs about tourism impacts. All stakeholder expressed concern over the negative impact of tourism on the environment. Both residents and tourism practitioners highly agreed that tourism has contributed to the increase of trash in the community. Although this had the highest rating within both groups, the management officials interviewed rarely mentioned this. Only the interviewee at the Yakushima World Heritage Conservation Center made mention of an increase in garbage due to the increase in tourists. However, the management officials placed more emphasis on other negative environmental impacts such as trampling and sewage problem. The similarity in the perceptions of the stakeholder groups and emphasis in literature about the negative impacts of tourism on the environment reveals that this has been a recurrent theme in Yakushima. It is evident that if not properly managed, tourism poses a threat to the environment of the island, which is the basis for its inscription on the WNHS and its importance as a NBT destination.
The results of the study indicated that the most significant negative environmental impacts of tourism are pressure on mountain trails to Jomonsugi, vegetation trampling and waste management. These negative impacts of tourism on the nature of Yakushima have also been reported in prior studies [35] [36] [37] . Although both residents and tourism practitioners agreed that tourism does not really cause overcrowding in the communities, the interviews with the various organizations and participant observation revealed that overcrowding occurs in the mountain and forest areas. Consequently, most of the negative effects of overcrowding are felt in the forest regions, resulting in trampling on vegetation and destruction of mountain trails. This is a common occurrence in most NBT destinations. It has been noted that when the level of tourist use is more than what the environment of a destination can handle, tourism can negatively impact the environment and eventually destroy the environmental resources on which tourism depends if it is not managed [53] . Some of the discovered adverse effects of tourism on the environments are pressure on the area, soil erosion, discharges into the sea, and increased pressure on endangered species [54] . Asadzadeh and Mousavi also reported that tourism has led to the destruction of the natural environment through hiking [55] . Sunlu noted that a high number of tourists using a particular trail for a long period of time could lead to vegetation and soil trampling [54] . Tourism has also been found to result in noise pollution, litter, erosion and depletion of natural resources [56] [57] [58] .
Furthermore, the study shows that although efforts are taken by management to prevent sewage discharge into water bodies, some stakeholders noted that wastes still flow into nearby rivers during the tourism season. Tourism has been reported as a source of water pollution in some destinations [53, 59] . Grössling et al. noted that the tourism industry consumes and pollutes water resources [60] . In Bhimtal, India, tourism was discovered to have adverse impacts on the environment in terms of water pollution [61] . Also, some Yakushima residents fear that the rivers are being polluted by deer carcasses. Hence, tourism not properly managed results in damage to the natural environment and wildlife, pollution to rivers and loss of natural landscape among others effects [62] [63] [64] [65] . Compared to this wide array of issues, discussion in the media and by administrative authorities on Yakushima very narrowly focuses on trampling and human waste in mountain areas. Residents and tourism practitioners on the other hand mainly notice an increase in garbage in communities.
The majority of respondents addressed in the questionnaire do not perceive tourism as a helpful tool in the protection of the natural environment of Yakushima. This is contrary to previous studies, which argue that tourism contributes to environmental protection and conservation [54, 66, 67] . In some studies, tourism has been noted to lead to protection of both the natural and cultural environment [65, 68] . Andereck et al. noted that tourism contributes to the improvement of environmental resources because it often demands the preservation of the natural heritage and improvement of public facilities [57] . Tourism in NPs has also been noted to contribute to the conservation of nature [66, 67] . According to Zhao and Li, increased environmental awareness through tourism positively influences the environment [69] . However, due to the aforementioned negative impacts of tourism on the environment of Yakushima, the majority of the respondents do not feel that tourism contributes to environmental protection of the island.
Apart from the negative impact of tourism on the environment of Yakushima, we also found that overabundance of deer poses a threat to the vegetation of the island. The deer population increase has been a critical issue throughout Japan [70] . Especially in NPs, conflicts emerged between humans who value vegetation of the parks and the deer that utilize it as a food resource. Over the years, the Yakushima deer management has always emphasized the increase in deer population. In contrast, the interviews with tour guides suggest that at least the visible deer population is not on the increase as thought. It can be argued that the perceptions of the tour guides about deer population are formed based on their direct encounter with the deer on a daily basis.
Since it was stated during the interview at Yakushima Forest Conservation Center that there is on-going research to determine the deer population on the island, it is necessary to incorporate the opinions of tour guides to determine the current deer situation and make necessary amendments to deer hunting. The connection of the deer issue to tourism turned out to be very complex, as overabundance of deer endanger parts of the vegetation tourists come to enjoy while at the same time deer are an important part of the tourists experience on hiking tours and have also been branded as a local food product. Culling the deer under such a circumstance could generate an ethical debate as to whether it is morally right to hunt the deer to protect Yakushima's precious vegetations. The fact that the majority of culled deer are only discarded in the mountains raises questions about our moral standing. This is an important ethical debate that needs to be investigated further but it is beyond the scope of this research. In our future research, we intend to emphasize the ethics in wildlife management at NBT with a particular focus on the vernacular species such as deer. Still, this study has shed light on an important discussion dimension on managing NBT destinations.
Conclusions
This study investigated multiple stakeholder groups' perceptions of the environmental issues in Yakushima Island. By reviewing the issues the residents in Yakushima experienced over time, we examined perceptions in a more holistic manner. Results indicated that the underlying environmental issues in Yakushima result from an increase in the number of tourists visiting the forest areas, and a perceived overabundance of deer. Consequently, the increase in the tourist population to the forest areas led to congestion along the access roads and trail to Jomonsugi, vegetation trampling, and general waste management. However, the discussion on actual environmental issues in national media is very narrowly focused on trampling and overcrowding along the trail itself and human sewage disposal. The results also showed that residents and tourism practitioners both agreed that an increase of trash in the community and environmental pollution were the most significant impacts of tourism on the environment. Likewise, an increase in deer population resulted in over-grazing pressure on vegetation of the island. Both issues have been discussed over a prolonged period of time. With a decrease in tourists since 2008, attention has shifted to the latter issue.
The study contributes to the discussion on the use of CPRs in NBT destinations in two important points. First, the results of the study demonstrated that environmental issues at a NBT destination are not only limited to tourism related issues, but also occur due to competition between other users of CPRs. In the case of Yakushima, deer is seen as a user and threat to the natural environment of the NBT destination while at the same time, it is an important part of the tourism experience and therefore itself part of the CPR. The second important finding of this study is that there is a difference in perceptions of tour guides about overabundance of deer and how management authorities and literature represent the issues. Over the years, management authorities and literature have always emphasized the increase in the deer population, though we found that most tour guides reported the opposite. Hence, there is a need for greater communication between the management authorities and tour guides, as well as other stakeholder groups. The environmental management authorities may not be aware of the condition of the deer population and the actual decrease in sighting experienced by tour guides that go to the mountains frequently. In addition to the research carried out by the management authorities, communicating with the other stakeholder groups can further help in better understanding the perceptions and realities of deer living in the mountain regions. This can consequently help in taking the appropriate measure in controlling the deer population and overall environmental management.
